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INTRODUCTION
The prevalence of psychotic symptoms in the general population greatly exceeds the prevalence of psychotic disorders. In the absence of illness, these symptoms are also sometimes referred to as psychotic experiences or psychotic-like experiences (PLEs) .
A continuum between psychotic symptoms in childhood and psychotic disorder in adulthood was first demonstrated by Poulton et al. (2000) who showed that adolescents in a longitudinal birth cohort study who reported psychotic symptoms at age 11 were at a 5-to 16-fold increased risk for psychotic disorder at age 26. Welham et al. (2009) subsequently also demonstrated that self-reported auditory hallucinations at age 14 predicted increased rates of psychosis in adulthood.
Individuals who report psychotic symptoms have also been demonstrated to share a wide range of risk factors with psychosis patients, including shared obstetric, developmental, substance use, social and environmental risk factors (for review, see Kelleher and Cannon, 2011) .
For these reasons, some researchers have argued that individuals who report psychotic symptoms represent a valid population in which to study the aetiology of psychosis van Os, 2010, Polanczyk et al., 2010) . More recently, evidence has been emerging that the clinical significance of psychotic symptoms extends beyond psychosis, with a number of research groups finding that young people who endorse questionnaire items on psychotic symptoms are also more likely to endorse symptoms of non-psychotic psychopathology, especially symptoms of depression (Hanssen et al., 2003 , Johns et al., 2004 , Kelleher et al., In Press, Nishida et al., 2008 , Polanczyk et al., 2010 , Scott et al., 2009b , Varghese et al., 2011 , Wigman et al., 2011 , Yung et al., 2009 .
A review of the general population prevalence of psychotic symptoms by van Os and colleagues up to 2007 reported a median prevalence of 5% (van Os et al., 2009 ). However, this meta-analysis was based mainly on adult studies. There has been no systematic review to date on the prevalence of psychotic symptoms specifically in childhood or adolescence. To address this issue, we carried out a systematic review and metaanalysis of studies reporting prevalence rates for psychotic symptoms in the general population among children and adolescents up to age 18.
METHOD

Search Strategy
We conducted a systematic review of all published literature on the prevalence of psychotic symptoms in children and adolescents. The methodology of this systematic review and meta-analysis followed the guidelines for conducting systematic reviews set out by AMSTAR (Shea et al., 2007 
Data Analysis
Eligible studies were divided into two groups according to whether participants were aged 9 to 12 years (the child population) or aged 13 to 18 years (the adolescent population). Where studies cut across these age ranges, the mean age of participants was used to assign the study to the 'childhood' or the 'adolescence' group. We adopted the approach advocated by Saha et al., (2008) and also used in the previous psychotic symptom metaanalysis conducted by van Os et al., (2009) to summarise rate data, reporting median prevalences for both age groups.
RESULTS
Our literature search yielded 3,597 papers. Titles and, as necessary, abstracts were read to determine articles of interest to the research question, yielding 199 papers.
Of these, 26 (13%) had data on psychotic symptom prevalence in community samples of young people.
Seven of these studies were excluded because they involved questionnaire surveys that did not contain a question of similar wording to the question chosen for the research protocol or because it was not possible to calculate the endorsement rate for such a question. A total of 19 studies met criteria for inclusion -5 interview studies (Horwood et al., 2008 , Kelleher et al., 2008 , Kelleher et al., In Press, Polanczyk et al., 2010 , Poulton et al., 2000 and 14 self report questionnaire studies (Barragan et al., 2011 , De Loore et al., 2011 , Dhossche et al., 2002 , Kelleher et al., In Press, Kinoshita et al., 2011 , Lataster et al., 2006 , Scott et al., 2009a , Scott et al., 2009b , Wigman et al., 2011 , Yoshizumi et al., 2004 , Yung et al., 2009 ) (see Table 1 ).
Prevalence rates were extracted from each study. The median prevalence of psychotic symptoms was 17% for the child population (ages 9 to 12 years), and 7.5% for the adolescent population (ages 13 to 18 years).
DISCUSSION
To our knowledge, this is the first systematic review to report on the prevalence of psychotic symptoms specifically in children and adolescents. A median of 17% of the childhood sample (9 to 12 years) reported psychotic symptoms, and 7.5% of the adolescent sample (13 to 18 years) reported psychotic symptoms. This compares to a median prevalence of 5% reported by van Os and colleagues in a meta analysis of mainly adult studies of psychotic symptoms, which supports the idea that psychotic symptoms are more prevalent in childhood compared to adulthood. This is also in line with longitudinal research, which has shown a decline in the incidence of psychotic symptoms in young people followed over time (Bartels-Velthuis et al., 2011 , De Loore et al., 2011 , Dominguez et al., 2011 , Mackie et al., 2011 .
Our study has a number of strengths: firstly, we used an 'a priori' design whereby our research question and inclusion criteria were formulated before the conduct of the review. Secondly, four independent researchers carried out the data searches and two independent researchers extracted the specific data. Our study is limited by the fact that we could not carry out a detailed assessment of bias at an individual study level. However, our use of a validated psychotic symptom assessment question used in all of the questionnaire studies helps us to control for quality of assessment across studies. The high amount of heterogeneity present across individual studies made the use of classical analytic techniques inappropriate, including meta-analytic methods of assessing for publication bias.
Hallucinations and delusions have typically been viewed as symptoms of psychosis and, in keeping with this, population research to date has largely considered these symptoms to represent a distributed risk for psychosis in the population (Polanczyk et al., 2010 , van Os et al., 2009 ). However, the relatively high prevalence of these symptoms would suggest a lack of specificity in terms of risk for psychosis. This is, in fact, in line with recent research, which suggests that psychotic symptoms reported both in the clinic and in the community index risk for a much wider range of psychopathology than psychotic disorders (Addington et al., 2011 , Kelleher et al., 2011b , Lencz et al., 2004 . Varghese et al., (2011 Two recent studies suggest that age is an important factor in the relationship between psychotic symptoms and psychopathology. Bartels-Velthuis et al., (2010) found that auditory hallucinations in children aged 7 to 8 years demonstrated only a minor association with psychopathology as measured by the Child Behavior Checklist (CBCL). However, when they reassessed these children at ages 12 to 13 years, they found that psychotic symptoms, whether persistent from childhood or newly incident, were strongly predictive of CBCLrated psychopathology (Bartels-Velthuis et al., 2011) .
We have recently shown that while psychotic symptoms are reported more commonly in early adolescent samples compared to middle adolescence, the relationship with psychopathology is stronger in middle adolescence (Kelleher et al., In Press) . While 57% of a general population sample of 11 to 13 year olds who reported psychotic symptoms had a diagnosable Axis-1 disorder, nearly 80% of a general population sample of 13 to 15-year olds who reported psychotic symptoms had an Axis-1 disorder. Overall, these findings suggest that, while psychotic symptoms may form part of normal childhood development, they become increasingly abnormal (and indicative of pathology) with age.
Research on the biological underpinnings of psychotic symptoms is still at an early stage. Alemany et al. (2011) recently documented the first allelic association with psychotic symptoms, demonstrating that persons Motor abnormalities have also been demonstrated by a number of studies, with dopamine dysregulation a suggested mechanism , MacManus et al., 2011 , Mittal et al., 2011 Further work will be necessary in terms of neuro-genetics, imaging, electrophysiology and cognition to understand the ways in which psychotic symptoms contribute to a wide range of psychopathology in general and how these symptoms might contribute to psychosis in particular.
Conclusion
Psychotic symptoms are common in childhood and adolescence, with a median of 17% of 9 to 12 year olds and 7.5% of 13 to 18 year olds reporting symptoms.
While an increased risk for psychosis is well established for young people who report psychotic symptoms (Poulton et al., 2000 , Welham et al., 2009 , recent research has highlighted the importance of these symptoms in relation to a wide variety of non-psychotic psychopathology, especially severe, comorbid Axis-1 disorders (Kelleher et al., In Press, Rossler et al., 2011) .
Further work is necessary to understand the ways in which psychotic symptoms play a role in the aetiology of psychiatric illness.
